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access transistors, wherein each trench includes two word Unes with a gate of each word hne 
interconnecting alternate access transistors on opposite sides of the trench; 

forming a number of bit lines that interconnect second source/drain regions of selected 
access transistors. 



25. (Once Amended) A method of fabricating a memory array, the method comprising the 
steps of: 

epitaxially forming a first conductivity type first source/drain region layer on a substrate; 
epitaxiallv forming a second conductivity type body region layer on the first source/drain 
region layer; 

epitaxiallv forming a first conductivity type second source/drain region layer on the body 
region layer; 

forming a plurality of substantially parallel column isolation trenches extending through 
the second source/drain region layer, the body region layer, and the first source/drain region 
layer, thereby forming column bars between the column isolation trenches; 

forming a plurality of substantially parallel row isolation trenches, orthogonal to the 
column isolation trenches, extending to substantially the same depth as the column isolation 
trenches, thereby forming an array of vertical access transistors for the memory array; 

filling the row and column isolation trenches with a conductive material to a level that 
does not exceed the lower level of the body region so as to provide a common plate for 
capacitors of memory cells of the memory array; 

forming two conductive word lines in each row isolation trenches that selectively 
interconnect altemate access transistors on opposite sides of the row isolation trench; and 

forming bit lines that selectively interconnect the second source/drain regions of the 
access transistors on each column. 



30. (Once Amended) The method of claim 28, wherein the [imitary] body region is P- 
doped. 



/ 
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3 1 . (Once Amended) The method of claim 30, including forming the [unitary] body region 
by epitaxial growth of single-crystalline P- silicon to a thickness of approximately 0.5 microns. 



38. (Once Amended) The method of claim 37, including forming the [unitary] body region 
by epitaxial growth of single-crystalline P- sihcon to a thickness of approximately 0.5 microns. 

41. (Once Amended) A method of forming an array of memory cells [upon a substrate], the 
method comprising: 

forming using a single substrate a plurality of isolated vertical access transistors separated 
by trenches, comprising in order outward from the substrate, a first source drain region, a 
[unitary] body region and a second source/drain region, wherein the separation of trenches is 
such that the area occupied by each memory cell is 4F^ wherein F is a minimum feature size; 

forming a trench capacitor for each memory cell, wherein a portion of the first 
source/drain region serves as a first plate of the capacitor; 

forming two word lines in select trenches, with a gate of each word line interconnecting 
alternate access transistors on opposite sides of the trench; and 

forming bit lines that interconnect select second source/drain regions. 

44. (Once Amended) The method of claim 42, wherein the [unitary] body region is P- 
doped. 

45. (Once Amended) The method of claim 43, including forming the [unitary] body region 
by epitaxial growth of single-crystalline P- silicon to a thickness of approximately 0.5 microns. 

49. (Once Amended) A method of forming an array of memory cells [on a substrate], the 
method comprising: 

forming [atop the] with a single substrate a first layer of a first conductivity type of single 
crystalline silicon, a second layer of a second conductivity type of single crystalline silicon, and a 
third layer of the first type of single crystalline silicon atop the second layer ; 
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selectively etching through the third through first layers and partially into the substrate 
so as to form a plurality of trenches and pillars spaced apart such that the surface area occupied 
by each memory cell is 4F^, wherein F is a minimum feature size; 

filling the trenches with a conductive material so as to provide for a common plate for 
capacitors associated with each memory cell, such that a portion of the first layer in each pillar 
serves as a plate for the capacitor; 

electrically interconnecting select pillars by word lines electrically coupled to the second 
layer of the select pillars; 

electrically interconnecting the select pillars by bit lines electrically coupled to the third 
layer of the select pillars. 

51. (Once Amended) A method of fabricating an array of memory cells [on substrate], the 
method comprising: 

formin g, using a single substrate, spaced apart access transistors isolated by trenches, 
each access transistor comprising in order from the substrate outward, an N+ - doped first 
source/drain region, a P- doped body region and an N+ -doped second source/drain region; 

forming capacitors in the trench corresponding to each access transistor, wherein a 
portion of the N+ -doped first source/drain region adjacent the substrate serves as a plate for the 
capacitor corresponding to each access transistor; and 

electrically connecting the access transistors in a maimer that allows for an electrical 
charge to be accessed or stored in each capacitor via the corresponding transistor. 

53. (Once Amended) A method of forming a memory device having an array of memory 
cells and a minimum feature size F, comprising: 

forming using a single substrate a plurality of vertical access transistors separated by 
trenches and laid out in a substantially checker-board pattern such that the memory cells occupy 
an area of 4F^, wherein the formation of the vertical access transistors consists of the steps 
forming a first source/drain region of a first dopant type, forming a body region of a second 
dopant type atop the first source/drain region, and forming a second source/drain region of a 
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second dopant type atop the body region; 

forming a capacitor in the trenches by lining the trench with a gate oxide and then filUng 
the trench with polysihcon of the first type so as to surround a portion of the first source/drain 
region such that the surrounded portion of the first source/drain region serves as a first plate of 
the capacitor and the polysilicon in the trench serves as a second plate of the capacitor; and 

electrically connecting the transistors via bit lines and word lines so as to provide the 
capability of accessing a charge stored in one or more of the capacitors or providing a charge 
thereto. 

55. (Once Amended) A method of forming an electronic device having an array of memory 
cells and a minimum feature size comprising: 

forming [on] with a single substrate a plurality of spaced apart access transistors each 
comprising in order outward fi-om the substrate, a first layer of N+ dopant serving as first 
source/drain, a second layer of P- dopant serving as a body region and a third layer of N+ dopant 
serving as a second source/drain region; 

wherein the forming of the access transistors includes the step of forming trenches 
therebetween so as to provide a memory cell area of 4F^; 

forming, for each transistor, a capacitor in the trenches by filling the trench with a thin 
layer of oxide and polysilicon such that a portion of the first source/drain, the oxide layer and the 
polysilicon respectively serve as a first plate, a dielectric, and a second plate for the capacitor 

electrically coimecting the transistors with word lines and bit lines; 

connecting the word lines to a word line decoder; 

connecting the bit lines to a bit line decoder; 

operatively connecting the word line and bit line decoders to an address buffer; and 
interfacing the address buffer to an electronic system via address lines. 



